INTRODUCTION
Detroit is in the midst of a property tax foreclosure crisis of a magnitude not experienced in American history since the Great Depression. From 2011 to 2015, the Wayne County treasurer foreclosed on approximately 100,000 Detroit properties for unpaid property taxes. 1 Since there are about 385,000 properties in the city, this means that one in four Detroit properties has completed the property tax foreclosure process during this five-year period. 2 If we consider only residential properties with a structure, then roughly 30% of Detroit homes have completed the tax foreclosure process during this period (see Figure 1) . 3 In 2015 alone, the treasurer foreclosed on roughly 25,000 Detroit properties, equating to approximately 3500 property tax foreclosures per 100,000 people, which is drastically higher than other cities (New York African-Americans have been most acutely impacted since they account for 80% of Detroit's current population. 5 While the underlying causes of Detroit's tax foreclosure crisis are complex, we argue that excessive property tax assessments have played a significant role. Detroit's Mayor, Mike Duggan, has on several occasions admitted that the City of Detroit is over assessing its residents. 6 A study by Atuahene and Hodge found that Detroit is not only over assessing its residents, but it is doing this in violation of the Michigan Constitution, which states that no property can be assessed at more than 50% of its market value. 7 Between 2009 and 2015, the City of Detroit assessed 53-83% of its residential properties in violation of the Michigan Constitution. 8 Such unconstitutional assessments belie the legitimacy of Detroit's unparalleled property tax foreclosure rates. 
Figure 1. Foreclosures of Residential Properties with Structures in Detroit
Although the later portion of this paper is devoted to statistical analyses that demonstrate the connection between illegal tax assessments and tax foreclosures, we begin with two case studies that provide texture to the phenomenon we are studying and highlight what is at stake for common people in Detroit.
Mrs. C is a gregarious African-American woman born and raised in Detroit. 9 Her radiant cheerfulness causes even the most churlish individuals to adore her. She is the proud mother of eight children and grandmother of three. In 2011, Mrs. C purchased her first home on the east side of Detroit for $18,000 on a land contract from a company called Flip Detroit Homes. 10 Although the home had some fire damage and needed all new electrical, plumbing, and a roof, the Detroit assessor taxed her home as if it was worth about $74,000. 11 Mrs. C knew the property taxes were unfair and high, but she did not know she could protest her taxes. She was also unaware that living under the federal poverty threshold meant 9. Confidential interview with Mrs. C (Apr. 6, 2018). 10. 26 M.L.P. 2D Real Property § 451 (2018) (a "'land contract' is an agreement for the sale of an interest in real property under which the purchase price is to be paid in installments, other than an earnest money deposit and a lump-sum payment at closing, and no promissory note or mortgage is involved between the seller and the buyer").
11. In 2011 and 2012, the State Equalized Value (SEV) for the home was $37,163, which multiplied by two equals the assessor's estimated market value of the home. MICH. COMP. LAWS § 211.27a (2017) .
that she qualified for the Poverty Tax Exemption, which would release her from paying all property taxes. The Wayne County treasurer eventually foreclosed upon Mrs. C and her children because they could not pay the illegally inflated property taxes that they should not have been paying in the first place. The stress of the foreclosure and subsequent eviction exacerbated her existing mental health problems, causing her to have a complete nervous breakdown. 12 Mr. B is a soft-spoken, 48-year-old white man born in a Southwest Detroit home first purchased by his great-great-grandparents in 1907. 13 The home was imbued with multigenerational memories and was the physical embodiment of his family's legacy. In 1992, Mr. B inherited the family home from his mother. But unlike his family in preceding generations, Mr. B was very poor. He did not finish high school and worked in grocery stores for most of his working life, earning a salary that was below the federal poverty line. Mr. B was unable to keep up with his property taxes, so the Wayne County treasurer foreclosed upon his family home in 2011. A speculator, based in a neighboring city called Dearborn, purchased the family home for $750 at the Wayne County tax foreclosure auction and sold it back to him for $4000 on a land contract. 14 After a few years, Mr. B successfully paid off the land contract and regained ownership of his family home, but he soon was again delinquent on his property taxes because they were illegally inflated. In 2009, Detroit's Assessor estimated that his home was worth about $28,000 and taxed it accordingly. 15 In reality, some rooms were unlivable, making the home worth less than $2400. When again he was unable to afford the property taxes, in 2016, the Wayne County treasurer foreclosed on Mr. B's home for the second time. Because he earned less than $10,000 per year, Mr. B qualified for the Poverty Tax Exemption and should not have been paying property taxes at all, but he did not know about it. In sum, the local government kicked Mr. B out of a home his family had owned since 1907 for nonpayment of illegally inflated property taxes that he should not have been paying in the first place. He is now living with friends who kindly took him in after his eviction.
The City of Detroit has unconstitutionally assessed thousands of homes, leading to inflated property taxes, which homeowners like Mrs. C and Mr. B could not afford to pay, so the County confiscated the homes through tax foreclosure. This Article is the first to estimate the extent to which unconstitutional property tax assessments cause tax foreclosure. We estimate that 10% of all tax foreclosures in Detroit were caused by illegally inflated assessments. But since lower-priced 12. See also MATTHEW DESMOND, EVICTED: POVERTY AND PROFIT IN THE AMERICAN CITY (2017).
13. Confidential interview with Mr. B (Mar. 9, 2018). 14. Homeowners were not allowed to bid on their own homes in the auction, so Mr. B was unable to purchase his own home for $750. MICH. COMP. LAWS § 211.78m(2)(a) (2018) (requiring that the winning bidder execute and file an affidavit stating that he or she does not hold an interest in a property with delinquent property taxes in the same county as the property that he or she bid on).
15. In 2009, the SEV for the home was $13,979, which multiplied by two equals the assessor's estimated market value of the home. MICH. COMP. LAWS § 211.27a (2017). [ V o l . 9 : 8 4 7 homes were over assessed at a greater frequency and magnitude than higher priced homes, for homes in the bottom quintile (less than $8000 in sale price) we estimate that 25% of tax foreclosures were due to unconstitutional property tax assessments. That is, one in four of Detroit's poorest homeowners who lost their homes did so due to illegally inflated assessments. In Detroit, the stories of Mrs. C and Mr. B are not uncommon.
While the extent of tax foreclosure in Detroit is unprecedented, it is far from the only city in which inequitable property tax assessments are commonplace. A recent series of articles in The Chicago Tribune brought to light tax inequities that had been noted by academics for years. 16 Their analyses found that homes in poor, minority neighborhoods on Chicago's south and west sides were paying effective tax rates twice as high as those in wealthier neighborhoods on the north side. 17 Minority neighborhoods were not only especially likely to be overtaxed but they were also especially unlikely to appeal, deepening existing inequities. As a result, two community groups have recently filed a class action lawsuit against Cook County Assessor, Joseph Berrios, alleging that he has systematically and illegally shifted "residential property tax burdens in Cook County both from property owners in majority-White neighborhoods to property owners in majority-Hispanic and majority-African American neighborhoods and from the rich to the poor." 18 Property tax inequities are not restricted to the largest cities. preemptively sell their land. 20 The assessed value of Benjamin Hall's home, for instance, skyrocketed by 3059% in one year, increasing from $10,500 in 2011 to $331,650 in 2012. 21 The court has not yet made a final ruling in Drayton.
The lawsuits in Chicago and Sapelo Island show that inequitable assessments are not unique to Detroit. As such, better understanding Detroit's experience may shed light on a larger phenomenon experienced in many American cities.
I. DETROIT'S HOUSING MARKET

Figure 2: Average Value of Single-Family Homes in Detroit 22
Many people are aware of Detroit's 2013 headline-grabbing bankruptcy because it was the nation's largest, restructuring over 18 billion dollars in debt and long-term liabilities. 23 Leading up to this monumental moment, Detroit had been in economic decline for decades because its fate was so closely tied to that of America's struggling auto industry. 24 URBAN CRISIS 3 (2005) ("In the 1940s, Detroit was America's 'arsenal of democracy,' one of the nation's fastest growing boomtowns and home to the highest-paid blue-collar workers in the United States. Today, the city is plagued by joblessness, concentrated poverty, physical decay, and racial isolation. Since 1950, Detroit has lost nearly a million people and hundreds of thousands of jobs. Vast areas of the city, once teeming with life, now stand abandoned. Prairie grass and flocks of pheasants have reclaimed what was, only fifty years ago, the most densely populated section of the city. Factories that once provided tens of thousands of jobs now stand as hollow shells, windows broken, mute testimony to a lost industrial past. Whole rows of small [ V o l . 9 : 8 4 7 in the nation. 25 In 2008, the situation worsened when the Great Recession caused housing prices in Detroit to plummet (see Figure 2 ). According to estimates from Zillow, the average home in Detroit was worth roughly $80,000 in 2008. By 2010, that number had fallen to roughly $25,000. The sharp decline in housing prices prolonged the existing mortgage foreclosure crisis so that one in every 275 housing units faced mortgage foreclosure in Detroit during the first quarter of 2009. 26 With rampant foreclosures and housing prices in free fall, many banks stopped originating loans in Detroit's embattled housing market. Traditionally, banks do not provide mortgages to homes worth less than $50,000. 27 According to Zillow (see Figure 2) , the average home value in Detroit has been below $50,000 every year since 2009. Moreover, according to our analysis of sales data from the City of Detroit's Open Data Portal, 28 71% of home sales since 2009 were for a purchase price less than $50,000. In 2001, banks issued 6599 mortgages within the City of Detroit, but by 2012 there were only an astonishing 203 originations in the entire city (See Figure  3) . 29 shops and stores are boarded up or burned out. Over ten thousand houses are uninhabited; over sixty thousand lots lie empty, marring almost every city neighborhood. Whole sections of the city are eerily apocalyptic. Over a third of the city's residents live beneath the poverty line, many concentrated in neighborhoods where a majority of their neighbors are also poor. A visit to the city's welfare offices, hospitals, and jails provides abundant evidence of the terrible costs of the city's persistent unemployment and poverty.").
25 Consequently, most home purchases in Detroit now occur through land contracts, which resemble both a rental contract and a mortgage. With a land contract, the seller finances the sale instead of the bank and buyers pay monthly installments, similar to rent. The buyer receives title to the home only after the contract is paid in full. 31 Unlike a mortgage, if a buyer misses one payment, she can lose all her equity. 32 In addition, unlike a traditional rental contract, buyers give the sellers a down payment, buyers assume responsibility for all repairs, and buyers are not safeguarded by the warranty of habitability or any other legal doctrine that protects consumers from low quality housing unfit for habitation. 33 Most detrimentally, land contracts are poorly regulated, leaving Detroiters vulnerable to predatory sellers who target first time homebuyers with low information. Because Michigan law does not require land contract sellers to have homes appraised or disclose debts or liens on the property, 34 it is very common for individuals to provide a down payment, complete their installment payments, successfully have the deed transferred to their name, and only then discover that the property has delinquent property taxes. 35 For these reasons, tax foreclosure is prevalent among people who acquired their homes through land contract. Tax foreclosure is also common among people who inherited their homes and were unaware that they had a right to protest their 30 Before measuring the impact of unconstitutional property tax assessments on tax foreclosure rates, it is important to understand the entire cycle of events from a property's assessment to its foreclosure. More specifically, this section will explain how Michigan localities are supposed to calculate assessments, describe how and why unconstitutional assessments have become routine in Detroit, identify the steps homeowners must take to correct unconstitutional assessments, and illustrate how the foreclosure process operates for those unable to correct their assessments and pay their illegally inflated property taxes.
A. Assessment Process
State authorities calculate property tax bills by multiplying the assessed value of a property (minus any exemptions) by the property tax rate. 36 Consequently, if assessed values are too high, then the property tax bills will also be inflated. To ensure fairness, every jurisdiction has specific legislation dictating how property tax assessments are calculated. 37 40 .030 (2017) ("All property must be valued at one hundred percent of its true and fair value in money and assessed on the same basis unless specifically provided otherwise by law.").
38. See, e.g., ARK. CONST. art. XVI, § 5 ("All real and tangible personal property subject to taxation shall be taxed according to its value, that value to be ascertained in such manner as the General Assembly shall direct, making the same equal and uniform throughout the State.") (emphasis added); IND. CONST. art. X, § 1(a) (" [T] he General Assembly shall provide, by law, for a uniform and equal rate of property assessment and taxation and shall prescribe regulations to secure a just valuation for taxation of all property, both real and personal.") (emphasis added); KAN. CONST. art. XI, § 1(a) ("The provisions of this subsection shall govern the assessment and taxation of property on and after January 1, 2013, and each year thereafter. Except as otherwise hereinafter specifically provided, the legislature shall provide for a uniform and equal basis of valuation and rate of taxation of all property subject to taxation.") (emphasis added); LA. CONST. art. VII, § 18(A) ("Assessments [:] Property subject to ad valorem taxation shall be listed on the assessment rolls at its assessed valuation, which, except as provided in Paragraphs (C) and (G), shall be a percentage of its fair market value. The percentage of fair market value shall be uniform throughout the state upon the same class of property.") (emphasis added); MISS. CONST. art. IV, § 112 ("Taxation shall be uniform and equal throughout the State. All property not exempt from ad valorem taxation shall be taxed at its assessed value. Property shall be assessed for taxes under general laws, and by uniform rules, and in proportion to its true value according to the classes defined herein.") (emphasis added); NEV. CONST. art. X, § 1 ("The legislature shall provide by law for a uniform and equal rate of assessment and taxation, and shall prescribe such constitutions, however, add more specific restrictions on how local officials calculate property tax assessments. For instance, the Illinois Constitution mandates that the tax rate of properties in the county's highest class will not be more than 2.5 times the tax rate of properties in the county's lowest class. 39 The Washington State Constitution limits annual property taxes on an individual parcel to 1% of the parcel's "true and fair value." 40 Most importantly, the Michigan Constitution states that:
The legislature shall provide for the uniform general ad valorem taxation of real and tangible personal property not exempt by law except for taxes levied for school operating purposes. The legislature shall provide for the determination of true cash value of such property; the proportion of true cash value at which such property shall be uniformly assessed, which shall not, after January 1, 1966, exceed 50 percent; and for a system of equalization of assessments. 41 Michigan's Supreme Court has declared that true cash value and fair market value are synonymous, and this is now a well-settled legal principle. 42 Also, Michigan's legislature has defined true cash value as "the usual selling price at the place where the property to which the term is applied is at the time of assessment, being the price that could be obtained for the property at private sale . . . ." 43 As a result, if Michigan properties are assessed at more than 50% of their fair market value, there is a direct breach of the state constitution.
While some states instruct their Assessment Divisions to assess properties every other year or every third or sixth year, 44 jurisdictions in Michigan are legally regulations as shall secure a just valuation for taxation of all property, real, personal and possessory . . . .") (emphasis added); N.J. CONST. art. VIII, § 1(a) ("Property shall be assessed for taxation under general laws and by uniform rules. All real property assessed and taxed locally or by the State for allotment and payment to taxing districts shall be assessed according to the same standard of value, except as otherwise permitted herein, and such real property shall be taxed at the general tax rate of the taxing district in which the property is situated, for the use of such taxing district.") (emphasis added 46 Michigan assessors must estimate the market value of properties on December 31 of the previous year to ensure that Assessed Values (AVs) do not exceed 50% of each property's market value. 47 The courts recognize three standard approaches for calculating market value: (1) cost-less-depreciation, (2) sales-comparison or market, and (3) capitalization-ofincome. 48 The industry standard for residential housing is the market approach, which evaluates a property's value by analyzing recent sales of comparable properties sold voluntarily in the market. 49 This approach takes into account factors such as the property's size, age, condition, location, existing use, and zoning. 50 Generally, the appraisal's accuracy increases as the number of comparable properties recently sold increases. 50. See generally MICH. COMP. LAWS § 211.27(1) (2013) ("In determining the true cash value, the assessor shall also consider the advantages and disadvantages of location; quality of soil; zoning; existing use . . . ."); Meadowlanes Ltd., 473 N.W.2d at 642, 651 (stating that appraisers should take into account factors, such as property size, age, condition, and location, when adjusting the sale price of comparable properties); Great Lakes Div. of Nat'l Steel Corp. v. City of Ecorse, 576 N.W.2d 667, 679 (Mich. Ct. App. 1998) (discussing the appropriate factors to take into account under the market approach).
51. See Antisdale v. Galesburg, 362 N.W.2d 632, 638 (Mich. 1984) ("The market approach to value has the capacity to cure this deficiency because evidence of the sales prices of a number of The second calculation is the State Equalized Value (SEV). The Michigan Constitution requires the AV to be uniform at the city, county, and state levels. 52 To achieve uniformity, each county's board of commissioners can equalize the AV for any class of property by applying an adjustment factor (also called equalization factor), which is designed to ensure that every property owner in the county is paying her fair share. 53 The Michigan Assessor's Manual explains the equalization process:
The assessment and equalization process begins with the local units assessors. Each local assessor is statutorily required to determine the taxable status of all real and tangible personal property within the local unit's jurisdiction . . . . The local assessor also ensures that, within the jurisdiction, each individual property is equally and uniformly assessed . . . . 54 The county's mechanism for ensuring uniformity is its annual equalization study, which determines the assessment to market ratio in each of its localities for each class of property. 55 The goal of equalization is to bring the total valuation of all assessing units within the county as close to the 50% constitutional limit as possible. 56 The county will apply an equalization factor to a class of properties only if its study indicates that this is necessary. After the county level equalization, the State Tax Commission also applies an adjustment factor, if necessary, to equalize the assessments of all counties within the state. 57 This two-step process yields the SEV. is not only to provide basis for apportionment of property taxes, but also to "carry out the provisions relating to uniformity of taxation" contained in the constitution).
57. See Ann Arbor Twp. v. State Tax Comm'n, 227 N.W.2d 784, 787 (Mich. 1975) (noting that previous courts have "said that the 'process of equalization is designed to enhance the goal of uniformity.' That goal is achieved by both intra-and inter-County equalization, by uniformity within and between the counties."). [ V o l . 9 : 8 4 7
The third calculation is the Taxable Value (TV), which is the number that the assessor multiplies by the authorized millage rate to determine the amount of property taxes homeowners owe annually. 58 Proposal A-a constitutional amendment approved on March 15, 1994-governs how assessors calculate TV. It states, For taxes levied in 1995 and each year thereafter, the legislature shall provide that the taxable value of each parcel of property adjusted for additions and losses, shall not increase each year by more than the increase in the immediately preceding year in the general price level, as defined in section 33 of this article, or 5 percent, whichever is less until ownership of the parcel of property is transferred. 59 Proposal A caps the annual increase in a property's TV so long as it is owned by the same person. 60 To calculate the capped value, the assessor starts with the previous year's taxable value and then adjusts this number to reflect physical additions and losses, which increase or decrease the value of the home. 61 The assessor then multiplies this number by either the inflation rate or 5%, whichever is less. 62 The TV is equivalent to this capped value or the SEV, whichever is less. 63 Consequently, if a property's market value escalates substantially over the years, then TV will be less than SEV. But when the owner transfers her property, Proposal A eliminates the cap and SEV=TV. 64 58. See generally MICHIGAN TAXPAYER'S GUIDE, supra note 36, at 3-4 (explaining that property taxes can be determined by multiplying the total local millage rate by the taxable value of property). additions' includes value added for omitted property, new construction, previously exempt property, replacement construction, and remediation of environmental contamination. The term 'losses' includes value reductions for property destroyed or removed, property which has become exempt from taxation, property which has experienced a decrease in value due to decreased occupancy rates, and property which has experienced a decrease in value due to environmental contamination."). 63. MICH. CONST. art. IX, § 3 ("For taxes levied in 1995 and each year thereafter, the legislature shall provide that the taxable value of each parcel of property adjusted for additions and losses, shall not increase each year by more than the increase in the immediately preceding year in the general price level, as defined in section 33 of this article, or 5 percent, whichever is less until ownership of the parcel of property is transferred.").
64. See id.; see also MICH. COMP. LAWS § 211.27a(3) ("[T]he property's taxable value for the calendar year following the year of the transfer is the property's state equalized valuation for the calendar year following the transfer."); GUIDE TO BASIC ASSESSING, supra note 61, at 48 (stating that the following transfers are not considered transfers of ownership: "1. Spouse to spouse, 2. Tenancy by entireties, 3. Life lease, 4. Foreclosure/forfeiture, 5. Redemption -forfeited land for non-payment of taxes, 6. Conveyance to trust when beneficiary is same as settlor, 7. Court order, 8. Joint tenancy, 9. Security interest, 10. Affiliated group, 11. Normal public trading, 12. Common control, 13. Tax free reorganization, 14. Relationship by first degree of blood or affinity to the first degree . . . .").
Detroit's Assessment Division is charged with determining the assessed, taxable, and capped values for all residential, commercial, personal, and industrial properties in the City. 65 The goal of Detroit's Assessment Division is to discover, identify, record, and value property. 66 This requires the division to maintain property and sales records as well as conduct site visits and sales studies. 67 But an evaluation of Detroit's Assessment Division by the City's Auditor General found that their operations were in disarray. The Auditor's report states that "[a]ssessing activities and data management activities are inefficient and are not effective, and they lack sufficient internal controls." 68 The report also found that the Assessment Division "[f]ailed to retain sufficient documentation to support revenues and collections of taxes." 69 Importantly, if assessments are inaccurate, the resulting property tax bills will also be inaccurate.
B. Unconstitutional Assessments
Prior research confirms that assessments in Detroit are indeed inaccurate and inequitable. Hodge et al. find high levels of regressivity-lower priced homes have significantly higher assessment ratios-in Detroit. 70 More importantly, Atuahene and Hodge show that the City of Detroit's assessment practices systematically violate the Michigan Constitution. 71 In the years they study, 2009 to 2015, a majority of properties was assessed above the constitutional limit of 50% in every year, and in some years more than 80% of properties were unconstitutionally over assessed. 72 While inaccuracy and regressivity in assessments afflict many jurisdictions, 73 Detroit has experienced particular problems in its assessment office. primary reasons that Detroit's assessment office was unconstitutionally assessing properties in a systematic fashion is that it lacked the personnel to annually update the market value of properties in its taxing jurisdiction as required by law. 74 An audit of the Assessment Division found that 75% of employees interviewed identified lack of adequate staffing as the most pressing challenge confronting the Division. 75 Likewise, management noted that staff members are required to work excessive overtime and suffer from fatigue. 76 In fact, the average number of parcels per appraiser was 6911, which is nearly double the recommended ratio. 77 Most importantly, given the shortage of personnel, the Assessment Division could not carry out state mandated site visits, which are designed to update property characteristics and values. 78 Detroit's Auditor General reports that, "[t]he Division does not comply with state requirements or its internal metric to conduct site visits for 30% of properties annually. Instead, based on our sample, the average number of years since the last recorded site visits is 22.8 years for commercial and industrial properties, and 30.0 years for residential properties." 79 Without regular site visits, property records can become inaccurate, and therefore, so will the assessments derived from them. 80 In addition to the understaffing issues, there is another major cause of unconstitutional assessments: the switch from the Assessment Division's legacy mainframe system to the City's new electronic assessing system (known as 75. See PERFORMANCE AUDIT, supra note 65, at 43 ("Twelve of sixteen (75%) of the employees interviewed ranked 'the lack of adequate staffing' as the number one challenge facing the Division.").
76. See id. ("Management indicated that the staff faces 'burn-out' because of the excessive overtime, and the Division has issues with a proper work-life balance for its employees.").
77. See id. at 50 ("The Michigan's State Assessors Board (MSAB) recommends as a general rule, 'that an effective assessment system requires one full-time employee, including clericals per 1,500 to 3,500 parcels' [sic] . In fiscal year 2010-2011, the Assessments Division had a staff of 52 employees (including one contractor) versus the approved budget of 56 positions.").
78. Id. at 11 ("Division Management stated that while their goal is to conduct site reviews of 30% of all properties annually -it is a goal and not based on actual performance. It was stated that they do not have staff to routinely do site visits.").
79. See id. at 9. 80. See id. at 11 ("The effect of not conducting the required annual site visits results in detailed property records (including data in Equalizer), assessments, and the City's tax rolls that are not accurate. Assessments can only be as accurate as the property data on which they are based. Understated assessments results in lost revenues for the City, while overstatements increase revenues at the expense of property owners."); see also id. at 36 ("[A]nnual sales studies which are used to determine assessment ratios and ultimately, assessed values would be adversely affected if data relating to sales is missing or not accurate."). assessment official, "[T]he conversion should have happened over several years with officials going into the field and verifying the information. But in 2002 things began going south in Detroit and we did not have the manpower or funding to do the switch properly." 81 As a result, the conversion was bungled and significant data lost because the legacy system had capacity to hold about 100 building attributes, but Equalizer could only hold about 10, which meant that only building values were transferred to the new Equalizer system without the underlying property attributes on which the estimated values were based. 82 In a sample testing of the database, the audit uncovered several significant errors.
Prior to the conversion a property listed three commercial buildings, however, after the conversion the property listed one store, and two apartment buildings; A vacant lot which still included the original building [and] assessed values were not updated appropriately; A property that was improperly listed as tax exempt, and the apartment building only had a base rate of $5 per square feet; The error rate for accuracy of property information on property record cards (the manual assessing system), as well as information in Equalizer, was greater than 5%, which is not a passing score according to the Michigan State Tax Commission (STC) . . . . The results of site visits by the OAG, revealed that for five of the 22 (22.7%) residential properties audited, the actual condition of the building or property did not match its condition in Equalizer. 83 After the Assessment Division adopted the new software system in 2003, the records were riddled with inaccurate and incomplete information as well as errors in property descriptions and valuations. 84 ; see also PERFORMANCE AUDIT, supra note 65, at 9 ("The Assessments Division maintains assessment information on manual property record cards and electronically in Equalizer. Several issues were associated with converting data from the manual property record cards, to IPDS, and subsequently to Equalizer. Information on property record cards did not match information in the system, or the actual physical property. Management acknowledged that they have accuracy issues with property information because of the conversion, economic conditions, and changing property valuations. The result is inaccurate or incomplete information and errors in property descriptions and valuations in the Equalizer.").
83. See PERFORMANCE AUDIT, supra note 65, at 9-10. 84. Id. at 17 ("Many exceptions were found during our review of sales and acquisitions of city-owned property handled by the Planning and Development Department (P&DD): A majority (or 37 out of 48) of P&DD sales of city-owned property were not accurately reflected in Equalizer."). override. 86 When in override, officials calculate property values manually rather by the sales-comparison method. 87 That is, Detroit's assessments were based on incremental, ad hoc adjustments to previously estimated values rather than on the recent sale prices of comparable properties as legally mandated. 88 When property values plummeted in 2008 (see Figure 2) , this makeshift system became sorely unworkable.
Not only did the City of Detroit break the law by not basing assessments on comparable sales but so did Wayne County. 89 The Michigan General Property Tax Act is clear: The Wayne County Board of Commissioners is responsible for examining the assessment roles and verifying that they are "equally and uniformly assessed at true cash value." 90 That is, the County was supposed to hold the city accountable, but it failed. Furthermore-after the conversion to the new assessment system was botched and assessments were no longer based on comparable sales-the Wayne County Board of Supervisors could have used their authority under Section 211.23(a) of the General Property Tax Act to "employ an independent appraisal firm to make a county-wide appraisal for the purpose of assisting local assessing officers in arriving at a true cash value for assessment purposes and of assisting the board of supervisors in reviewing and equalizing assessments." 91 The County could have also used its authority under Section 211.34(3) of the General Property Tax Act to "furnish assistance to local assessing officers in the performance of duties imposed upon those officers by this act, including the development and maintenance of accurate property descriptions, the 86. "In the City's electronic assessing system known as 'Equalizer', a property is in an 'override status' when its assessed value is input as a total amount, versus the system method of calculating a value based on physical property attributes and other assessment criteria. The property's assessed value is 'disconnected' in the system. Assessed values in Equalizer are historical aggregate amounts, which were transferred from the previous assessing system known as 'IPDS' (Integrated Physical Data Systems): [o]f the 42 properties audited, 28 (66.7%) remain in override status; [a] representative in the Assessments Division estimated that 92% of the City's parcels 387,000 remain in override status in Equalizer." PERFORMANCE AUDIT, supra note 65, at 9.
87. GUIDE TO BASIC ASSESSING, supra note 61, at 22-23 ("The principle of substitution states that a property's value tends to be set by the cost of acquiring an equally desirable substitute. This principle applies to all three approaches to value: in the sales comparison approach, the value of the subject property is determined by the cost of purchasing a substitute property; in the cost approach, value is determined by the cost of constructing a similar substitute property; and in the income approach, value is determined by the cost of acquiring a substitute property that will provide a similar income stream. In each case, the substitute properties must be equally useful and desirable, and there must be no costly delays with either the purchase or construction."). 90. MICH. COMP. LAWS § 211.34(2) (1986) ("If, on the examination, the county board of commissioners considers the assessments to be relatively unequal, it shall equalize the assessments by adding to or deducting from the valuation of the taxable property in a township or city an amount which in the judgment of the county board of commissioners will produce a sum which represents the true cash value of that property, and the amount added to or deducted from the valuations in a township or city shall be entered upon the records.").
91. Id. § 211.23(a) (1956).
discovery, listing, and valuation of properties for tax purposes, and the development and use of uniform valuation standards and techniques for the assessment of property." 92 But instead of using their statutory authority to assist the City of Detroit, Wayne County failed to intervene. As a result, the majority of homeowners in Detroit continued to be unconstitutionally assessed. In January 2017, things began to change. The City finished a multi-year, citywide reappraisal of residential property, the first in sixty years. 93 This massive reappraisal-based on aerial and street-level imagery as well as thousands of site visits-will provide the City with the data necessary to once again use the comparable sales method for assessing property. 94 When, however, Mayor Duggan was asked what his administration planned to do to compensate Detroit residents for assessments that were, for years, in violation of the Michigan Constitution, he said that while it is unfortunate that this occurred, all Detroit residents had an opportunity to appeal their assessments and rectify the situation, so the City is not liable for any damages resulting for the unconstitutional assessments. 95 As a result, it is important to understand the process for appealing property tax assessments.
C. Appeal Process
Relying on Detroit residents to appeal their assessments in lieu of the city basing assessments on market values is problematic for two reasons. First, appeal processes are intended to remedy errors in individual cases, not systemic and normalized errors. 96 Adjudicators are limited to the facts before them and they cannot correct errors for individuals who have not brought legal action. The exception to this rule is class action litigation, where the beneficiaries of the litigation extend beyond the named plaintiffs. But Detroit's process for appealing assessments applies only to individuals and there is no class action facility. As such, the appeal process did not afford Detroit taxpayers the opportunity to legally protest the fact that assessments were systemically unconstitutional.
Second, while the data discussed here indicate that people who owned lowervalued homes were most acutely impacted by unconstitutional assessments, prior research shows that poor people are less likely to appeal their property tax assessments; and when they do, they have lower success rates than wealthier people. 97 That is, the Detroit homeowners who most needed to appeal their assessments were the least likely to do it. Mayor Duggan's assertion that homeowners are at fault for not contesting their unconstitutional assessments is tantamount to charging all homeless people who enter the City of Detroit with the crime of trespass and then requiring them to appeal this unconstitutional action if they want the charge dropped, knowing that most of them will not. Does the blame belong to the homeless woman for not knowing her rights and failing to appeal this unconstitutional action; or to the City for knowingly breaking the law by charging her with trespass in the first place? To understand why the City is to blame, a full understanding of the cumbersome appeal process is necessary.
All cities in Michigan must mail assessment notices to property owners. 98 The assessment notice is not a bill. Instead, it contains information such as the property address, legal description, property classification, and informs taxpayers what their AV, SEV, and TV are for the current and prior year. It also flags any changes in the actual tax bill. If a Detroit homeowner disagrees with any information contained in the assessment notice, they must first file an appeal by mail or in person with the Board of Assessors between February 1 and February 15. 99 Notwithstanding, in past years, the City of Detroit has lengthened the assessor's review period from January 25 to February 18. 100 Review by the Board of Assessors is not required by state law, but rather it is an extra step in Detroit's appeal process mandated by city 98. See MICH. COMP. LAWS § 211.24(c)(4) (2010) ("The assessment notice shall be addressed to the owner according to the records of the assessor and mailed not less than 14 days before the meeting of the board of review. The failure to send or receive an assessment notice does not invalidate an assessment roll or an assessment on that property.").
99. DETROIT, MICH., CODE OF ORDINANCES § 18-9-3 (1957) ("The period for the review by the board of assessors shall be February first (1st) to February fifteenth (15th), inclusive, each year.").
100. Due to late property assessment determinations, the city extended the assessment review period to allow for the same two-week opportunity to challenge property valuation. Joe ordinance. 101 The Board of Assessors must complete their review and issue all decisions by the second Monday in March. 102 If the homeowner is not satisfied with the decision from the Board of Assessors, then the second step is to appeal to the March Board of Review. 103 By state law, each taxing jurisdiction must mail assessment notices no later than 14 days prior to the Board of Review meeting, 104 but since Detroit has an additional step in its appeal process, then the City must mail notices much earlier, giving taxpayers sufficient time to protest their assessments before the Board of Assessors review period closes.
The Board of Review consists of nine Detroit residents appointed by the City Council and their job is to review the assessment rolls and correct any discovered mistakes to ensure the rolls are accurate and equitable. 105 To protest an assessment that is ostensibly inaccurate, homeowners can bring documentation such as their own sales comparisons, cost of repair records, and images showing structural damage adversely affecting the property's value. The March Board of Review issues all decisions by the first Monday in April and submits its assessment rolls to the county by the first Wednesday in April. There are, however, also July and December Boards of Review, which give taxpayers who miss the March deadline up to three years to file for various exemptions and correct errors of mutual fact (i.e., a garage was torn down, but this was not reflected in the assessed value of the home). 106 the assessment roll to ensure the assessments are equitable and the capped and taxable valuations are properly calculated."); DETROIT, MICH., CODE OF ORDINANCES § 18-9-7 (1981) ("The board of review shall hear and determine all appeals in a summary manner and correct any errors which they may discover in the assessment rolls, shall place thereon the names of any persons and the descriptions of any property not already assessed and assess the same and may increase or diminish any assessment as they see fit; provided, that the board of review shall not increase any assessment without giving a reasonable opportunity to persons owning or having charge of the same, if known, to appear and object thereto. Hearings on appeals shall be held at such time, date and place as the board of review shall specify as soon as practicable after the appeal has been filed. Board of review may adopt, change or amend the same assessment rolls in whole or in part.").
104. See MICH. COMP. LAWS § 211.24(c)(4) (2016) ("The assessment notice shall be addressed to the owner according to the records of the assessor and mailed not less than 14 days before the meeting of the board of review.").
105. See MICH. COMP. LAWS § 211.28(1) (2016) ("Those electors of the township appointed by the township board shall constitute a board of review for the township. At least 2/3 of the members shall be property taxpayers of the township. Members appointed to the board of review shall serve for terms of 2 years beginning at noon on January 1 of each odd-numbered year."); DETROIT, MICH., CODE OF ORDINANCES § 18-9-5 (2009) ("The board of review shall be comprised of nine (9) residents of the city, who shall be appointed by a majority of the city council members serving. The board members shall not be members of any city agency, department, commission or other board of city government.").
106. MICH. COMP. LAWS § 211.53(a) (1958) (discussing procedure regarding payments made due to mutual mistakes made by the assessor and taxpayer. "Any taxpayer who is assessed and pays taxes in excess of the correct and lawful amount due because of a clerical error or mutual mistake of if taxpayers want to challenge the assessor's declared marked value of their home, they must do this during the March Board of Review.
The long-time Board of Review president, Willie Donwell, stated that he knew the Michigan Constitution requires all assessed values not to exceed 50% of the property's market value. 107 More importantly, he was also well aware that annual assessments in Detroit were not based on market value because the Assessment Division failed to update property values by conducting annual site visits, as mandated by the law. But Mr. Donwell said that, although their charge was to ensure assessments were accurate, he and the other members of the Board of Review did not have the authority or resources to correct the systemic problems in the Assessment Division because the Board's mandate is narrow-review the appeals brought before it. 108 So, Mr. Donwell stated that he tried to compensate for the assessor's failure to use market values by actively reaching out to communities and encouraging them to file appeals. 109 If homeowners fail to protest their assessments at the March Board of Review, then they will not be able move to the third step-an appeal to the Michigan Tax Tribunal-which homeowners must file by May 31 of the tax year under protest. 110 The Tribunal is an administrative court that hears appeals for all Michigan taxes, but the caseload consists primarily of property tax appeals. 111 It is composed of fact made by the assessing officer and the taxpayer may recover the excess so paid, without interest, if suit is commenced within 3 years from the date of payment, notwithstanding that the payment was not made under protest."); see, e.g., id. seven people who are appointed by the Governor and confirmed by the State Senate. 112 If the homeowner is still not satisfied after the Michigan Tax Tribunal, then she can take the fourth step: filing a case in the Michigan Court of Appeals and then the State Supreme Court, which have jurisdiction to review appeals from the Michigan Tax Tribunal, but only if it has committed "fraud, error of law, or adoption of wrong principles." 113 Unlike residential properties, commercial properties can skip the Assessor's Review and the March Board of Review and go straight to the Michigan Tax Tribunal, making the appeal process far less ponderous. Conversely, for homeowners the appeal process can be opaque and onerous, especially for poor and working-class families who have limited time, low information, and insufficient monetary resources to hire an advocate. Only a small fraction of homeowners appeal their property taxes and hence the majority of people have paid inflated property tax bills based upon unconstitutional assessments. Those who could not pay were subject to tax foreclosure. As such, it is important to understand how the tax foreclosure process works.
D. Foreclosure Process
The Delinquent Property Tax Foreclosure Public Act (1999) changed how Michigan handles real property tax delinquency and forfeiture. When Detroit property owners fail to pay their property taxes in any given year, the Wayne County treasurer reimburses the City for the unpaid taxes and acquires the right to foreclose. 114 Under the revised process, delinquent properties are forfeited to the Wayne County treasurer in their second year of delinquency and the foreclosure process begins if the property taxes remain unpaid as of March 31 in their third year of delinquency. 115 The County is responsible for inspecting the property and Only certain cases-property disputes involving residential property, poverty and disputes involving other classifications with amounts in contention under $100,000 may be filed in the Small Claims Division.").
112 113. See MICH. CONST. art. VI, § 28 ("In the absence of fraud, error of law or the adoption of wrong principles, no appeal may be taken to any court from any final agency provided for the administration of property tax laws from any decision relating to valuation or allocation.").
114. CATHERINE COENEN ET AL., FROM REVENUE TO REUSE: MANAGING TAX-REVERTED PROPERTIES IN DETROIT 12 (Apr. 2011), https://taubmancollege.umich.edu/pdfs/student_ work/planning/revenue_to_reuse.pdf [ https://perma.cc/V7GJ-MB3N ] ("Each year in March, the local taxing jurisdiction returns tax-delinquent properties from the previous year to the county treasurer's office. This prompts the treasurer's office to attempt the collection of delinquent taxes. The treasurer advances money to the local governments by floating bonds through the delinquent tax revolving fund, in expectation of delinquent tax collection.").
115. MICH. COMP. LAWS § 211.78(g) (2015). Also, Wayne County can choose to accelerate the foreclosure process for abandoned properties. MICH. COMP. LAWS § 211.963 (1999) ("Therefore, the local unit of government hereby notifies residents and owners of property within the local unit of delivering due process notifications. Once a foreclosure judgment is entered, the property owner still has twenty-one days to redeem the property by paying all unpaid taxes, interest, penalties, and fees; an additional 0.5% non-compound interest per month; and all fees for recording, notice, and service of process. 116 If at the end of the three-year period the property taxes remain unpaid and the redemption period has passed, the Wayne County treasurer can dispose of the property through one of three mechanisms: the right of first refusal, the first auction, or the second auction. 117 In the right of first refusal, the state, county, or city government can purchase the delinquent property by paying all unpaid taxes, interest, and fees owed to other governmental entities. 118 The remaining properties go to the first auction, where the minimum bid is all unpaid taxes, interest, and fees. 119 Properties that do not sell at the first auction go to the second one, where the opening bid is $500. 120 Any properties that do not sell at the second auction are owned by the Wayne County Treasurer, unless the City of Detroit accepts them. 121 In conjunction with the right to foreclose, Michigan counties also have the right to collect all fines, fees, and interest associated with the delinquency. From the time property taxes become payable, the County levies 0.5% interest on the amount due on the first day of each month. 122 If taxes remain unpaid as of September 1, the interest rate increases to 1.5% on the first day of every month. 123 On March 1 of the following year, the interest increases to 18% and is applied retroactively to government that abandoned tax delinquent property will be identified and inspected and may be certified as certified abandoned property under the certification of abandoned property for accelerated forfeiture act and subject to accelerated forfeiture and foreclosure under the general property tax act.").
116. MICH. COMP. LAWS § 211.78(g)(5) (2015).
Margaret Dewar et al., Disinvesting in the City:
The Role of Tax Foreclosure in Detroit, 51 URB. AFF. REV. 587, 591 (2015) ("Prior to a first auction, the state, the city, and the county governments could purchase property for specified purposes for a minimum bid equal to the sum of unpaid taxes, interest, and fees, minus the taxes owed to that jurisdiction. This opportunity was termed the 'right of refusal.' The Treasurer then offered all remaining property at a first auction for the minimum bid of unpaid taxes, interest, and fees. If property did not sell at this auction, the Treasurer offered it at a second auction with an opening bid of US $500, an amount meant to cover the county's costs of handling the property.").
118. MICH. COMP. LAWS § 211.78m(1) (2015). 119. Id. § 211.78m(2) (2015). 120. Id. § 211.78m(5) (2015) (allowing county to establish a reasonable opening bid to recover cost of sale); see Dewar et al., supra note 117, at 591 (noting that Wayne County has set $500 as the cost recovery amount).
121. MICH. COMP. LAWS § 211.78m(6) (2015). 122. DETROIT, MICH., CODE OF ORDINANCES § 18-9-89 (1964) ("All delinquent property taxes or special assessments shall have added thereto interest computed at the rate of one-half of one per cent per month, to be added the first day of each month from the time that such tax or special assessment became due and payable.").
123. Id. § 18-9-90 (1964) ("No addition for interest when taxes paid before thirty-first day of August. No addition for interest shall be made to general city taxes paid on or before the thirty-first day of August. Interest in the amount of one and one-half (1½) per cent of every unpaid tax shall be added thereto on September first, and an additional one-half of one per cent of such tax shall be added on the first day of each succeeding month, until such tax is paid in full.").
the date when the property became delinquent. 124 In addition to interest payments, as the property moves towards foreclosure, the taxpayer will also owe a significant sum in fees, including an administration fee (4%), 125 an annual fee for providing notice of delinquency ($1-5), 126 per parcel fee ($15), 127 title search fee ($175), 128 forfeiture certificate filing fee ($9), 129 redemption certificate recording fee ($9), 130 mailing and publication fee ($40), 131 and posting fee ($100). 132 The City treasurer has the power to abate these penalties for taxpayers who have a hardship or just cause for nonpayment. 133 Although a home may sell for as low as $500 if it gets to the second auction, 134 Wayne County is grossing significantly more than this through fees and interest. In fiscal year 2015-2016, the County anticipated revenue of $8,175,328 from charges, fees, and fines from the property tax forfeiture program. 135 A few examples of properties subject to foreclosure in 2017 well illustrate this point. 136 There is a property in the Brightmoor neighborhood on Fielding Street with an SEV of $12,100. This means that the assessor has estimated the home is worth $24,200 (although the home last sold in 2012 for $6200). The owner owes $8187 in taxes, $2,659.93 or 32% of which is fees. There is another home on Bentler Street, which the assessor values at $25,800. The owner owes $3,723.49 in delinquent taxes, and 27% of the amount owed is fees. The assessor valued a home on Westbook street [ V o l . 9 : 8 4 7 at $21,600. The property is subject to tax foreclosure because the owner owes $3,339.09 in back taxes, 35% of which is fees.
In sum, this section outlines Wayne County's property tax cycle, documenting the process from a property's assessment to its foreclosure. The next section explains the methodology that we use to determine if unconstitutional property tax assessments in Detroit impact tax foreclosures rates.
III. METHODOLOGY
The central question of this Article is whether unconstitutional property tax assessments contribute to tax foreclosures. In order to answer this question, we must compare a property's assessed value with its market value. For properties that have recently sold in an open market, the sale price reveals the market value. The ratio of a property's assessed value to its sale price is known as a sales ratio or assessment ratio. We began by computing the assessment ratio for each home that sold and then relating that ratio to the probability of a future tax foreclosure.
We obtained data on assessed values, property sales, and tax foreclosures from various sources. Data Driven Detroit provided parcel-level information on assessed values for all Detroit properties from 2009 to 2014. 137 We used the City of Detroit's Open Data Portal to secure data on all property sales in Detroit from 2008 through 2014, as well as assessed values for 2015. 138 Tax foreclosure records for 2011 to 2013 were from Data Driven Detroit. 139 Tax foreclosure records for 2013 to 2015 were from the Wayne County Treasurer. For 2016 tax foreclosures, we used data from Loveland Technology.
We studied residential properties that sold between 2009 and 2013. Because our study was completed in 2017 and the foreclosure process begins in the third year after property taxes go unpaid, 2013 was the latest year of sale for which we could possibly observe a tax foreclosure in our data. Michigan law requires assessors to include only arm's length transactions-which is when there is a willing buyer and a willing seller, and thus the sale price reflects the demand and supply for property in the market-in their assessment ratio studies. 140 In compliance with Michigan law, we studied only the transactions during this period that the assessor classified 137. Data Driven Detroit (D3) is a Low-Profit Limited Liability Company (L3C) focused on providing access to information about and analyses for Detroit and the surrounding region. More information about D3 can be found at http://datadrivendetroit.org/.
138. Detroit's Open Data Portal provides access to public data and information about city governments and service delivery. More information about the Portal can be found at https:// data.detroitmi.gov/.
139. DATA DRIVEN DETROIT, supra note 1. The city's published file on their open data portal has 389,401 parcels on record and includes ownership and tax valuation information: https:// data.detroitmi.gov/ (search "Parcel Map" in "Property and Parcels").
140. MICH. COMP. LAWS § 211.27(1) (2013). There is, however, an exception for instances where auctions are the "common method of acquisition" for properties in the area. Although our data show that auctions have become a common method of acquisition, our estimates rely only on arm's length transactions so that they are as conservative as possible. as arm's length. We also restricted our analysis to residential properties with built structures (that is, we excluded vacant lots). Because we were interested in the experience of ordinary homebuyers, we excluded properties purchased by investors. We defined an investor as a buyer who purchased more than one residential property between 2009 and 2013. 141 With the above case selection criteria, we included 4195 observations in our analyses. Based on parcel identification numbers, we matched each property sold during this period with its assessed value in the following year. We then searched the tax foreclosure database, by parcel number, to identify all the properties that experienced a tax foreclosure subsequent to sale.
Our basic estimation strategy was to regress a dummy variable indicating whether a property experienced a tax foreclosure subsequent to sale against the assessment ratio applied the year after the sale took place. 142 If assessment inaccuracies occurred at random, then our estimates would correctly describe the causal relationship between assessment ratios and tax foreclosures. However, if assessment inaccuracies systematically correlated with other factors that might also influence the probability of foreclosure, we must control for such confounders. We were particularly concerned with three potential confounding factors: price, location, and time. Below, we describe how we accounted for each of these confounders. In addition, because there were likely to be omitted confounders even after accounting for price, location, and time, we subsequently present a sensitivity analysis to assess how much confounding would be required to invalidate our inferences in the main analyses.
Most notably, prior research has shown that assessments in Detroit are regressive, with lower-priced homes being assessed at higher rates (relative to their sale price) than higher-priced homes. 143 If low-priced homes are more likely to experience a tax foreclosure for reasons unrelated to assessments-perhaps the income of the owners is less stable or owners are more likely to abandon the property when economic conditions change-then the relationship between assessment ratios and foreclosures would be confounded by price. To guard against this sort of bias, we controlled for price in the analyses below. We also split the data into smaller bins of sale price and even matched properties exactly according to their sale price, which allowed us to estimate whether homes that sold for the 141. According to the assessor's classification, there are a total of 5,166 arm's length transactions between 2009 and 2013. We find that investors (buyers who purchased more than one property) made 971 of these purchases, leaving a total of 4,195 non-investor purchases for analysis. Our results do not change substantively if we use a higher threshold-from two to ten purchases-for defining "investors". DATA DRIVEN DETROIT, supra note 1 (showing tax foreclosure records for 2011 to 2013); see also CITY DETROIT, supra note 1.
142. If assessments were accurate, every home would have a ratio of .5. It's also true that the average would be .5. But, if every home had the same sales ratio, the sales ratio could not possibly predict tax foreclosures since a constant cannot predict a variable. In this scenario, the assessment ratio would be a constant and would drop out of the regression model.
143. Hodge et al., supra note 70. [ V o l . 9 : 8 4 7 same (or virtually the same) price were more likely to experience a tax foreclosure when they were excessively assessed. A second potential confounding variable is location. Different parts of the city may have distinct housing markets. In addition, some housing policies, such as Neighborhood Enterprise Zone designations, vary at the neighborhood level. 144 If assessment officials adjust assessments using locational factors, assessment ratios may differ across neighborhoods in a manner correlated with foreclosure rates. To control for such possibilities, we included geographic fixed effects. We estimated models using increasingly detailed geographies, ranging from 10 Master Plan "neighborhood clusters," to 34 zip codes, to 174 unique neighborhoods identified by the City's Department of Neighborhoods. 145 Time-of-sale presents a third potential confounding factor. While the precise methodology by which assessments are estimated remains unclear, we do understand that when prices fell steeply in Detroit beginning around 2007, assessments were slow to catch up. When market values fall more quickly than assessments, assessment ratios will increase. In this case, properties that have experienced greater declines in price will have higher assessment ratios.
To address general variation over time in assessment ratios, we controlled for year-of-sale fixed effects. These fixed effects will account for both citywide variation over time in market conditions and assessment ratios. In addition, the time fixed effects will account for the fact that homes sold earlier in our study period have a longer post-sale history in which we could observe a foreclosure, meaning that we expected to observe higher foreclosure rates for homes that sold earlier, all else equal. The year-of-sale fixed effects will also account for any possible cherry picking by the assessor in the classification of arm's length transactions from year to year. 146 With year-of-sale fixed effects, we were effectively only comparing homes that sold in the same year.
While the year-of-sale fixed effects account for citywide trends, it is also possible that properties in different neighborhoods of the city experienced different housing market shocks that influenced both assessment ratios and tax foreclosures. For example, a neighborhood that experiences an idiosyncratic downturn in prices, relative to the rest of the city, may experience both high assessment ratios-if assessments are slow to catch up with market conditions-and high tax foreclosure rates, if owners are less likely to keep up with their tax payments when their homes are "under water." Therefore, in some specifications, we also allowed each neighborhood to have a unique linear time trend, which controlled for neighborhood specific trends that could be associated with both changing assessment ratios and foreclosures rates.
In sum, our main estimating equations were linear probability models regressing a dummy variable indicating foreclosure against the assessment ratio, purchase price, location fixed effects, year-of sale fixed effects, and, in some specifications, neighborhood-specific time trends. 147 We used linear probability models rather than conditional logit models for ease of interpretation. However, we emphasized all results are statistically and substantively comparable when we used conditional logit estimation. This estimation strategy will show the effect of assessment ratios on subsequent foreclosures under the assumption that there were no omitted variables correlated with both assessment ratios and foreclosures but unrelated to purchase prices, location, and year of sale. Given that purchase price is a sufficient statistic for all property-specific attributes valued in the market and fixed effects capture all observable and unobservable time-invariant attributes of neighborhoods, we believed this assumption is plausible. In other words, an omitted variable that operates through price or location will not bias our estimates of the assessment ratio. That said, the assumption was untestable and without more detailed knowledge of the process through which the assessor estimates market values-a process that is, as explained in Section I, opaque-we could not rule out the existence of omitted confounders. Therefore, following the main analysis, we also present a sensitivity analysis assessing how strong confounding factors would have to be in order to invalidate our inferences.
IV. DATA ANALYSIS
We began by examining the bivariate relationship between assessment ratios and the probability of a subsequent foreclosure with no control variables included. As shown in Figure 4 , foreclosure rates increase as the property's assessment ratio increases. For example, at the median assessment ratio of .82, just over 20% of properties experienced a subsequent tax foreclosure. This rate of foreclosure is comparable to the rate observed at the constitutionally mandated ratio of .5. As assessment ratios increase, especially at levels above 2, however, a steep increase in the proportion of foreclosures is observed in Figure 4 . Among properties with assessment ratios over 2.4 (in the top quarter of properties), the tax foreclosure rate is roughly double at 40%. For properties with assessment ratios over 4.9 (in the top 10% of properties), the foreclosure rate is an astonishing 56%. Clearly there is a strong association between unconstitutional tax assessments and tax foreclosures in Detroit. But are there other factors associated with having high assessment ratios that might also independently lead to tax foreclosures? As noted above, one obvious candidate is the property's purchase price. Figures 5 and 6 confirm that assessments are indeed regressive, meaning that lower priced properties are more likely to have higher assessment ratios. Figure 5 compares the assessed value produced by the assessor with the property's actual selling price. Because the assessed value should be 50% of the market price, we doubled the assessed value to infer the assessor's estimated market value. The solid blue line shows a moving average of the assessor's estimated market value against the property sale price. The 45-degree dashed red line shows the correct value. Most homes are overvalued by the assessor. For instance, the median home sold for $29,000 dollars but was valued nearly double that amount. Lower priced homes were even more overvalued by the assessor. For example, the average home that sold for $8000 to $10,000 was valued at $56,000 by the assessor. However, the highest priced homes were actually undervalued. The average home that sold for $100,000 to $125,000 was valued at only about $89,000 by the assessor. The result of the Assessor's faulty valuations is that assessment ratios are highly regressive, as shown in Figure 6 , which is a binned scatter plot of assessment ratios against sale price. We divided the data into deciles according to sale price, then computed the average sale price and average assessment ratio in each decile. Each dot in the graph represents the values in one of the deciles. In the bottom decile of sale price, properties were assessed on average at nearly 10 times their sale price. In the top decline, the average property was assessed at only 40% of its sale price. [ V o l . 9 : 8 4 7 To account for price and other confounders, Table 1 presents a series of linear probability models that control for property sale price and locational factors, as explained above. To establish a baseline estimate, model (1) of Table 1 presents the bivariate regression of foreclosure against the assessment ratio. The coefficient indicates a one-unit-i.e., 100%-increase in the assessment ratio is associated with roughly a 2.7 percentage point increase in the probability of foreclosure. Model (2) controls for the log sale price of the property. The estimated coefficient on the assessment ratio is reduced slightly, but remains highly significant statistically. It appears that the association between the assessment ratio and subsequent foreclosure is not merely due to a spurious correlation with price.
Model (3) adds year-of-sale fixed effects to the model. The year-fixed effects account for two factors that may influence the foreclosure rates. First, properties that sold earlier have a longer track record in which to experience a foreclosure, so we would expect the subsequent foreclosure rates to be higher for properties that sold earlier, all else equal. Second, if the Assessor was cherry picking sales starting in 2011, as suggested by Atuahene and Hodge, 148 the year-fixed effects will account for it by restricting comparisons to homes that sold in the same year. Indeed, addition of the year-sale-dummies reduces the estimated coefficient on the assessment ratio, consistent with one or both of the preceding factors being in play. Nevertheless, the assessment ratio remains a highly significant predictor of subsequent foreclosure.
Models (4), (5), and (6) add increasingly detailed location-fixed effects to the model. The location fixed effects account for the possibility that homes in different parts of the city experienced idiosyncratic local shocks associated with both prices and foreclosures. Model (4) includes fixed effects for the ten neighborhood clusters established in the city's master plan. Model (5) uses zip-code fixed effects. There are thirty-three unique zip codes represented in our data. Model (6) includes fixed effects for neighborhoods as defined by the City of Detroit Department of Neighborhoods. One hundred seventy-four of the City's 209 neighborhoods are represented in our data. 149 The estimated coefficient on the assessment ratio changes little with the addition of the location-fixed effects, nor is there much difference associated with increasing the specificity of the geography from ten master plan districts to 174 neighborhoods, which suggests that neighborhood-level factors are not strong confounders in our analysis. Model (7) allows for more refined locational effects by adding neighborhoodspecific linear time trends in the year-of-sale. That is, we allowed each of the neighborhoods from model (6) to have not only a different intercept but also a different linear time trend. These neighborhood-specific time trends allow for the possibility that different neighborhoods evolved differently over time in ways that might influence both assessment ratios and tax foreclosures. But again, the coefficient on the assessment ratio is essentially unaffected. Collectively, the results of models (4) through (7) suggest that locational differences do not explain the association between unconstitutional tax assessments and tax foreclosures.
The results from Table 1 suggest that the association between assessment ratios and subsequent foreclosures is not due to price differentials or locational factors. Comparing homes in the same neighborhood, sold in the same year, and controlling for price, we still see that excessively assessed homes are more likely to end up in a tax foreclosure. Moreover, the effects are economically meaningful. The coefficient from model (7), our most restrictive specification, indicates that a oneunit increase in the assessment ratio is associated with a 1.5 percentage point increase in the probability of a subsequent tax foreclosure. The standard deviation of the assessment ratio is 3.75, so a one-standard-deviation increase in the assessment ratio is associated with a 5.7-percentage point increase in the probability of tax foreclosure. Given the average foreclosure probability of 26%, a 5.7-percentage point increase corresponds to a 22% increase from the baseline.
One concern with the analyses from Table 1 is if there are few high-priced properties that are substantially over assessed, or few low-priced properties that are under assessed, then the linear extrapolation when controlling for price may have no basis in the data. Indeed, Figure 6 suggests that concerns about the lack of overlap in the distribution of assessment ratios for high-and low-priced homes are well founded. Nearly the entire distribution of assessment ratios is higher among lower priced homes. It is evident that extremely excessive assessments almost exclusively affect the lowest quintile of homes. In fact, while the median assessment ratio in the lowest quintile is 4.8, the single highest ratio observed in the top price quintile is 2.4. These results are consistent with prior studies, which also found high variation in assessment ratios among the lowest priced homes. 150 As such, linearly controlling for price, as in Table 1 , is likely to involve extrapolating outside the range of actual values observed in the data. To address this issue, we present a series of analyses in Table 2 in which we restricted our estimation sample and employ nonparametric techniques for matching on price. In model (1), we restricted our analysis to properties that sold for below the median price of $29,000, thereby excluding high-priced homes with almost uniformly low assessment ratios. We continued to include year-of-sale and neighborhood fixed effects. Although our sample size is halved, the estimated coefficient on the assessment ratio remains positive and significant, albeit smaller in magnitude relative to Table 1. In model (2), while continuing to restrict our analysis to properties below the median price, we additionally introduced a set of dummy variables capturing $1000 increments in price. Using the full set of dummies provides flexible nonparametric method to control for price. That is, we controlled for each $1000 increment in price up to the median price of $25,000. With these price-interval dummies, our identification comes from within-interval variation, meaning that we effectively compared only homes within $1000 in price of each other. Even with this highly restrictive model, we continued to find a significant positive effect of assessment ratios on subsequent foreclosures.
In model (3) we further restricted our estimation sample to homes in the bottom quintile (i.e., those below $9000 in price). Still including the [ V o l . 9 : 8 4 7 $1000-interval price dummies, the coefficient on the assessment ratio is again positive and significant.
In model (4), we took advantage of the fact that a large proportion of properties in the bottom quintile sold for round numbers in intervals of $1000. In fact, roughly half of the homes that sold for $9000 or less sold at exactly $1000, $2000, and so on. As a result, we could conduct a form of exact matching on sale price. We did so by pooling all the homes in the bottom quintile that sold at an exact increment of $1000 and then including dummy variables for each specific price. In this model, identification comes only from variation in assessment ratios for properties that sold at exactly the same price. The coefficient is significant at the 10% level and slightly larger in magnitude than the other estimates reported in Tables 1 and 2 . If we dropped the neighborhood fixed effects, the coefficient is virtually unchanged and significant at 5%. Robust standard errors clustered by master plan district in parentheses. All models include year-of-sale and neighborhood fixed effects. Models (1) and (2) are restricted to properties that sold below median price of $29,000. Models (3) and (4) restricted to the bottom quintile of properties, which sold for less than $9000. Model (4) is further restricted to properties that sold at an exact interval of $1000. *** p<0.01, ** p<0.05, * p<0.1
Collectively, the results from Table 2 demonstrate that the relationship between assessment ratios and subsequent foreclosures is not due to differences between homes that sold at different prices. Even for homes that sold at exactly the same price, those with a higher assessed value were significantly more likely to experience a subsequent tax foreclosure. The point estimate from the most restrictive model, model (4), is comparable in magnitude to the estimates reported in Table 1 based on the whole sample. The point estimates from models (1) to (3) are slightly smaller, but they are statistically indistinguishable from the coefficient in model (4).
The preceding analyses have demonstrated that, controlling for purchase price, location, and time-of-sale, homes that were assessed at higher rates were more likely to experience a subsequent tax foreclosure. This relationship can be interpreted as causal if there are no omitted confounders, a proposition that is unfortunately difficult to evaluate given the lack of transparency in the assessment process in Wayne county. However, it is reasonable to suspect that there are omitted variables systematically correlated with both the assessment ratio and the likelihood of foreclosure. Therefore, we next present a sensitivity analysis to assess how much confounding would be necessary to invalidate our inferences. 151 In our setting, a confounder is a variable correlated with both the assessment ratio and the likelihood of foreclosure. Omitted confounders are a source of bias in our inferences about the effect of assessment ratios on foreclosures. The magnitude of the bias depends on the strength of the association between the omitted confounder and assessment ratios and foreclosures, respectively. Rather than assuming no confounding, we estimate the magnitude of violations of unconfoundedness that would invalidate our inferences. While the sensitivity analysis does not establish whether such omitted confounders actually exist, we can compare the magnitudes of the necessary correlations with those observed for the covariates included in our analysis as one gauge of how a powerful a confounder would have to be, relative to known covariates, in order to invalidate our inferences.
Using the methods and software of Kenneth Frank, 152 we conducted a sensitivity analysis for our inference regarding the statistical significance of the assessment ratio in model (6) of Table 1 . 153 Specifically, we computed the magnitude of confounding that would be required to invalidate our inference that the assessment ratio is statistically significant at the 5% level. Figure 8 depicts the results of this sensitivity analysis. Inference would be invalidated if there were a confounder with any combination of partial correlations in the region above the curve. For any combination of partial correlations below the blue curve, confounding would not be sufficient to alter our inference that the assessment ratio is significant at the 5% level.
The sensitivity analysis depicted in Figure 8 reveals the values of component correlations for a confounder that would invalidate our inference. The sensitivity analysis does not, however, provide any information about whether such a confounder is likely to exist. Nor does the sensitivity analysis establish whether the magnitude of component correlations required to invalidate inference is large or small from a substantive perspective. To address such questions, it is normal to compare the results of the sensitivity analysis with the actual component correlations from the covariates included in the analysis. In other words, we can omit one of the actual covariates and ask whether it would have been powerful enough to invalidate the inference had it been an omitted confounder. Figure 8 shows the values of component correlations from three of the covariates in model (6) of Table 1 . The first is log sale price, which is the most important observable covariate in the model. The second is the most powerful of the year-fixed effects, which in this case is for 2013. The third is the most powerful of the neighborhood fixed effects, which is for neighborhood 37, Davison. None of these covariates would have been sufficient to alter our inference had they been omitted confounders. That is, even a confounder as powerful as sale price, the most powerful covariate in our model, would not have invalidated our inference. In other words, our inference is robust to a confounder at least as powerful as sale price. While we cannot, in principle, know whether such a confounder exists, we consider the results of the sensitivity analysis reassuring. Under the assumption that the relationship we have estimated in causal, we next present a counterfactual simulation to gauge the number of tax foreclosures in our data that resulted from unconstitutional assessments. Using the coefficients from model (7) of Table 1 , we estimated what the foreclosure rate would have been if all properties had been assessed at 50% of their market value (purchase price) as required by law. To do so, we applied the coefficients to the actual values of the other variables for all observations, but replaced the assessment ratio with a value of 50% in every case. Using this method, we estimated that the foreclosure rate would have been 23.8% in our sample, compared with the actual foreclosure rate of 26.2%. The difference of 2.5 percentage points is equivalent to a roughly 9.5% decrease in the number of tax foreclosures. Put differently, we estimated that approximately 10% of all tax foreclosures were caused by unconstitutional assessments.
The aggregate numbers of foreclosures for the whole sample mask the reality that tax foreclosures are concentrated among low priced homes. Table 3 shows the estimated change in foreclosures in each price quintile according to our simulation. In actuality, 44% of the properties in the bottom price quintile-those that sold for less than $9000-experienced a tax foreclosure. However, our simulation suggests that only 33% would have experienced a tax foreclosure if assessments had been levied at the legally mandated bound of 50% of market value. In other words, roughly one-quarter of all tax foreclosures in the bottom quintile were due to excessive assessments. Properties in the other four price quintiles saw relatively small differences under our simulation, with some experiencing small increases and others small decreases in the probability of foreclosure. Extrapolating from our sample to the population of property in Detroit requires strong assumptions and should be approached with caution. We have studied only residential properties with structures that were purchased by non-investors, and so we cannot speak to the many foreclosures affecting vacant lots, commercial properties, or investor-owned properties. In addition, [ V o l . 9 : 8 4 7
we have only examined the first few years after a sale. The cumulative effect of excessive assessments on tax foreclosures can only be higher in the long run than in the short run.
CONCLUSION
Tax foreclosures swept through Detroit from 2011 to 2015. Fully one quarter of all properties in the city were subject to a tax foreclosure during this brief period. At the same time, the City was systematically assessing property beyond the constitutional limit of 50% of market value, and the over assessments were concentrated among the lowest priced properties. The average property in the bottom price quintile (under $9000) was assessed nearly 5 times its actual sale price. Based on a battery statistical analyses controlling for price and locational factors, we estimate that 10% of all tax foreclosures in our sample were caused by unconstitutionally high assessments. Moreover, we estimate that 25% of all tax foreclosures in the bottom quintile were due to unconstitutional assessments. If these results generalize outside our sample, they imply that thousands of Detroit home owners-mostly African-Americans-have lost their property due to unconstitutional taxation and subsequent foreclosure by Wayne County. While our findings pertain specifically to Detroit, more scholarship is needed to determine whether the cycle of over assessment and foreclosure afflicts other cities as well.
